The FT-IR and FT-Raman spectra for salicylic acid and benzoyl peroxide have been recorded in the range 4000-400 cm 
INTRODUCTION
It was argued that Acne vulgaris may be viewed as the most common skin disorder, characterized by the inflammation of the pilosebaceous glands. 1 Also, acne vulgaris may be involved in both emotional and physiological distress, and it can affect negatively on the overall quality of life. [2] [3] [4] [5] From the pharmaceutical point of view, acne vulgaris can be administered either orally or topically. Topical administration of anti-acne agents comprises an important part of the therapy. However ,Acne vulgaris treatment in most mild and moderate cases begins by topical therapy. 6, 7 Salicylic acid and benzoyl peroxide are the most significant drugs widely used in acne therapy and it may be considered as the simplest aromatic carboxylic acid (2-hydroxybenzoic acid), which contains the hydroxyl group and the carboxyl group together. It is widely used either as an antimicrobial agent or antifungal agent. 8 Due to its biological effect and its biotransformation pathways, it is recently used in medicinal and enzyme chemistry. [9] [10] [11] [12] Furthermore, salicylic acid and its derivatives are characterized by their pharmacological effects and biotransformation pathways , as well as by their effect on physical and chemical properties. [13] [14] [15] [16] [17] [18] [19] Raman spectra of salicylic acid were reported experimentally. 20, 21 Both FT-IR and NMR spectra were obtained for salicylic acid and its derivatives. 22, 23 Also, its crystal structure was studied by X-ray. 24 Benzoyl peroxide which is known to have a keratolytic effect, may be considered as an antibacterial agent releasing free radical oxygen species which has the ability to oxidize bacterial proteins . It is widely described as a drug in acne therapy. There are many acne products containing benzoyl peroxide including creams, gels, lotions, and washes from 2.5% to 10%. Benzoyl peroxide may cause skin dryness and irritation. 25 To reduce irritation and dryness of benzoyl peroxide, an emollient may be used in its formulations. 26 The IR and UV spectroscopy are successfully used to establish the structure of the synthesized peroxides as well as for their identification and kinetic studies. 27, 28 The IR spectra also work as an indicator of the oxidative stability and peroxide value in the foods oxidative modification. 28 An important feature of the IR spectroscopy is the absence of damaging effects of the infrared light quanta on the peroxide molecule. This method allows one to investigate peroxides in any aggregate state. 28 The development of quantum chemistry and the growth of computing power have led to the fact that modern semi-empirical, density-functional theory (DFT) and ab initio methods of the quantum chemistry can SOME ACNE VULGARIS DRUGS Jamelah S. Al-Otaibi significantly improve the speed and accuracy of calculations for various physical and chemical characteristics of the objects or processes and in many cases allow to achieve precise agreement with the experimental data. 28 In the present work, based on quantum chemistry the optimized structures of salicylic acid and benzoyl peroxide were obtained using DFT-Beckee-3-Lee-Yag-Parr (B3LYP) with the 6-311++G(d,p) basis set. The FT-IR and FT-Raman spectra along and Highest Occupied Molecular Orbital-Lowest Unoccupied Molecular Orbital (HOMO-LUMO) energies were carried out. Theoretically predicted values were compared with the experimentally measured data and the results were discussed. DFT method has been chosen because it gives accurate results which are close to the experimental values of organic compounds. The method supports the allocation of the vibrational frequencies at the same time does not take much too long in the calculation process compared to other methods which may give good results but consume more time. Thus, DFT has been used to obtain more accurate results in a shorter time.
EXPERIMENTAL
Both salicylic acid and benzoyl peroxide samples were used without any other purification after purchasing from Sigma-Aldrich (99% purity). In order to record FT-IR spectrum for samples in the range 4000-400 cm 
Computational Details
The molecular structure optimization of salicylic acid and benzoyl peroxide compounds and corresponding vibrational frequencies were calculated using the DFT with B3LYP combined with 6-311++G(d,p) basis set using GAUSSIAN 09W program package without any constraint on the geometry. 29 I calculated fundamental vibrational frequencies, optimized geometrical parameters, IR intensity and Raman activity.. By combining both the results of the GAUSS-VIEW program and symmetry considerations, vibrational frequency assignments were certainly obtained with a high degree of accuracy. Figure-1 represents the molecular structure of salicylic acid and benzoyl peroxide obtained from GAUSS VIEW program with the numbering of atoms. The Calculated energy using B3LYP/6-311++ G(d,p) for salicylic acid as -496.1903041 a.u., and -840.5625022 a.u for Benzoyl peroxide. The most optimized structural parameters (bond length and bond angle) calculated by B3LYP with 6-311++G(d,p) basis set are represented in Tables-1 and 2 . Due to the steric and electronic effects of COOH and OH groups the theoretical results show that the aromatic ring of salicylic acid is distorted from the regular hexagon. Table- 1, shows that C1-C2 bond length is 1.5101 Å. The breakdown of hexagonal symmetry of the benzene ring is obvious from the elongation of C2-C3 (1.4044 Å) and C2-C8 (1.4011 Å) from the remaining C-C bond lengths (1.3900 Å) while other C-C bonds are compatible with the experimental values. 31 For salicylic acid, the asymmetry of the benzene ring is also evident from the negative deviation of C3-C5-C6 and C6-C7-C8 (119) and positive deviation of C2-C8-C7 (121) from the normal value of 120. Substitution with the carboxylase group at C2 atom and Hydroxyl group at C3 atom leads to some changes of the bond lengths and bond angles in the aromatic ring. The C1-O9 (C=O group) bond length is found 1.2049 Å. The average C-H bond length in the aromatic ring calculated by B3LYP/6-311++G (d,p) level is 1.0839 Å which conformed to the experimental values. 32 The optimized O4 -H11 (Hydroxyl SOME ACNE VULGARIS DRUGS Jamelah S. Al-Otaibi group) bond length was calculated 0.9629 Å While O10 -H16 (carboxylase group) bond length was 0.9713 Å for Salicylic acid. The experimental O-O was 1.4500 Å, which proved the creditability of our calculated results 1.4498 Å. 33 As seen from Table- 
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RESULTS AND DISCUSSION
Molecular Geometry
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The optimized C11-O1 and C3-O2 bond lengths is 1.3900 Å and 1.3932 Å respectively. The computed C-O bond lengths are very close to each other. Table-3 for salicylic acid and benzoyl peroxide. Tables-4 and 5 show the vibrational frequencies, IR intensity and Raman activity of salicylic acid and benzoyl peroxide using the B3LYP method with 6-311++G(d,p) basis set respectively. In this study, the scaling factor 0.96 was applied for B3LYP to correct the theoretical error in this work. 34 The comparative graphs of the observed and simulated FT-IR and FT-Raman spectra for salicylic acid are presented in Figs.-2 . 35, 36 Accordingly, in the present study, the C=C stretching vibrations for salicylic acid are observed at 1560-1622 cm for salicylic acid and benzoyl peroxide, respectively. 
Frontier Molecular Orbital Analysis
The HOMO-LUMO energy gap of salicylic acid and benzoyl peroxide was calculated at B3LYP/6-311++G(d,p) level in Table-6 . HOMO-LUMO separation, as intramolecular charge transfer from the endcapping electron-donor groups to the efficient electron-acceptor groups through the π-conjugated path. 37 Both HOMO and LUMO sharing in chemical stability. 38 HOMO represents the ability to donate an electron and LUMO represents the ability to obtain an electron. The electronic absorption represents the transition from the ground state to the first excited state describing one electron excitation from the highest occupied molecular orbital to the lowest unoccupied molecular orbital. HOMO and LUMO are directly related to ionization potential and electron affinity respectively. Recently, the energy gap between HOMO and LUMO has been used to prove the bioactivity from intra-molecular charge transfer. 39, 40 The plots of HOMO-LUMO for salicylic acid and benzoyl peroxide are shown in Figs.-6 and 7, respectively. 
Atomic Charges
Reactive atomic charges are the most important application in quantum mechanical calculations for the molecular system. Mulliken atomic charges of salicylic acid and benzoyl peroxide molecules have been calculated using B3LYP/6-311++G(d,p) are combined in Table- 
CONCLUSION
The proper frequency assignments for salicylic acid and benzoyl peroxide were made from FT-IR and FT-Raman spectra. Both optimized geometry, frequencies, IR and Raman spectra of salicylic acid and benzoyl peroxide were determined and analyzed at B3LYP/6-311++G(d,p) basis set. Both calculated vibrational frequencies and experimental values are in agreement indicating the predict the FT-IR and FTRaman spectra for these compounds. There is a very small difference between the observed and scaled value of wave number. HOMO and LUMO energy gap of compounds in the ground-state have been calculated by using density functional theory.
